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1
SEMICONDUCTOR MEMORY AND METHOD
FOR OPERATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority of Korean Patent
Application No. 10-2014-0039349, filed on Apr. 2, 2014,
which is incorporated herein by reference in its entirety.

BACKGROUND

1. Field

Exemplary embodiments of the present invention relate to
a semiconductor design technology, and more particularly, to
a semiconductor memory which receives a command and
performs an internal operation.

2. Description of the Related Art

In general, when a command is inputted to a dynamic
random access memory (DRAM) from a system chipset for
controlling an operation of the DRAM, the DRAM and the
system chipset may collide over command input timing due to
asynchronous parameter values. For example, a command
may not be inputted during its intended clock cycle, but may
unintentionally be inputted during the next clock cycle.

In another example, when an interval between active com-
mands inputted successively, that is, a RAS (row address
strobe) to RAS delay (hereafter, referred to as tRRD) is set as
2tCK, and the interval between the active command and a
corresponding column command (such as read and write
commands), that is, a RAS to CAS (column address strobe)
delay (hereafter, referred to as tRCD), is set as 4tCK, the
column command and the read command may be inputted at
the same time as the active command. In this case, however,
since only one command may be inputted per clock cycle, the
read command or the active command may be inputted at the
next clock cycle resulting in internal operation being per-
formed behind the proper timing.

SUMMARY

Various embodiments are directed to a semiconductor
memory capable of properly performing an internal operation
even though commands are inputted at intervals shorter than
the proper internal operation intervals.

In an embodiment, a semiconductor memory may include:
a storage unit suitable for storing a minimum operation inter-
val between row command operations, a detection unit suit-
able for detecting whether row command signals inputted for
the row command operations are activated at the minimum
operation interval, a latching unit suitable for generating flag
signals by latching the row command signals, and a shifting
unit suitable for shifting the flag signals based on the mini-
mum operation interval in response to an output signal of the
detection unit, and generating internal row command signals.

In an embodiment, a semiconductor memory may include:
a storage unit suitable for storing a minimum operation inter-
val between a row command operation and a column com-
mand operation corresponding to the row command opera-
tion, a detection unit suitable for detecting whether a row
command signal inputted for the row command operation and
a column command signal inputted for the column command
operation are activated at the minimum operation interval, a
latching unit suitable for generating flag signals by latching
the row command signal and the column command signal,
and a shifting unit suitable for shifting the flag signals based
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2

on the minimum operation interval in response to an output
signal of the detection unit, and generating internal command
signals.

Inan embodiment, a method for operating a semiconductor
memory may include: receiving a first command signal and
generating a first internal command signal for performing an
internal operation corresponding to the first command signal,
comparing an interval, between activations of the first com-
mand signal and a second command signal to a predetermined
activation interval, and shifting the second command signal
based on the predetermined activation interval in response to
a result of the comparing, and generating a second internal
command signal for performing an internal operation corre-
sponding to the second command signal.

The predetermined activation interval may be defined as an
interval between activations of the first and second internal
command signals.

In an embodiment, a memory system may include: a semi-
conductor memory including a plurality of latching units for
receiving and latching a command, and suitable for output-
ting number information on the latching units, and a control-
ler suitable for adjusting the number of commands inputted to
the semiconductor memory during a predetermined com-
mand input interval, in response to the number information on
the latching units, which is inputted from the semiconductor
memory.

Inan embodiment, a method for operating a semiconductor
memory may include comparing an input interval between
first and second command signals to a predetermined input
interval, generating first and second internal command sig-
nals for first and second operations corresponding to the first
and second command signals, respectively, by sifting the first
and second command signals based on a result of the com-
paring, wherein the predetermined input interval is defined as
a minimum interval between the first and second operations.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a semiconductor
memory in accordance with an embodiment of the present
invention.

FIG. 2 is a timing diagram illustrating a case in which an
active command of FIG. 1 is inputted based ona RAS to RAS
delay tRRD.

FIG. 3 is a timing diagram illustrating a case in which the
active command of FIG. 1 is inputted at an interval shorter
than the RAS to RAS delay tRRD.

FIG. 4 is a block diagram illustrating a semiconductor
memory in accordance with another embodiment of the
present invention.

FIG. 5 is a timing diagram illustrating a case in which the
read command of FIG. 4 is inputted at an interval shorter than
a RAS to CAS delay tRCD.

FIG. 6 is a block diagram illustrating a memory system in
accordance with an embodiment of the present invention.

DETAILED DESCRIPTION

Various embodiments will be described below in more
detail with reference to the accompanying drawings. The
present invention may, however, be embodied in different
forms and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the present invention to
those skilled in the art. Throughout the disclosure, like refer-
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ence numerals refer to like parts throughout the various fig-
ures and embodiments of the present invention.

FIG. 1 is a block diagram illustrating a semiconductor
memory in accordance with an embodiment of the present
invention.

Referring to FIG. 1, the semiconductor memory includes a
command decoder 110, a latching unit 120, a mode register
set 130, a detection unit 140, a shifting unit 150, and a bank
control unit 160.

InFIG. 1, an active command operation corresponding to a
row command operation will be described as an example.

The command decoder 110 may decode a command CMD
inputted from outside, and generate an active command ACT
and a mode register set command MRS. The command CMD
may include /CS, /RAS, /CAS, /WE and the like, and be
received from an external controller.

The latching unit 120 may latch the active command ACT
generated through the command decoder 110 and generate
flag signals ACT1_FLAG and ACT2_FLAG. When active
commands ACT are successively inputted, the latching unit
120 may sequentially generate the flag signals ACT1_FLAG
and ACT2_FLAG in response to the active commands ACT
which are successively inputted. FIG. 1 illustrates an example
in which the active command CMD is inputted two times in a
row. Thus, the two flag signals ACT1_FLAG and
ACT2_FLAG are generated. When the active command ACT
is inputted, three or more times, the number of generated flag
signals may increase.

The mode register set 130 may decode an address ADD
inputted from outside in response to the mode register set
command MRS generated through the command decoder
110, and store a minimum operation interval between an
active operation and the next active operation. In other words,
the mode register set 120 may store asynchronous parameter
information PARA_INFO including a RAS to RAS delay
tRRD, which indicates an interval between active commands
inputted successively, or a RAS to CAS delay tRCD, which
indicates an interval between an active command and a cor-
responding column command such as read and write com-
mands.

The mode register set 130 is an example of a storage unit
for storing the asynchronous parameter information
PARA_INFO, and another type of storage unit may be used
instead of the mode register set 130.

The detection unit 140 may compare the input time of the
active command ACT is inputted to tRRD and generate a
control signal CMD_CTRL for shifting the flag signals
ACT1_FLAG and ACT2_FLAG. The information on the
RAS to RAS delay tRRD may be included in the asynchro-
nous parameter information PARA_INFO received from the
mode register set 130.

The shifting unit 150 may generate internal active com-
mands INT_ACT1 and INT_ACT?2 by shifting the flag sig-
nals ACT1_FLAG and ACT2_FLAG based on the asynchro-
nous parameter information PARA_INFO, in response to the
control signal CMD_CTRL outputted from the detection unit
140. Thus, the internal active commands INT_ACT1 and
INT_ACT2 may be generated based on the RAS to RAS
delay tRRD.

The bank control unit 160 may generate bank control sig-
nals BKACT1 and BKACT? for sequentially controlling the
activation of banks in response to a bank address BK_ADD
and the internal active commands INT_ACT1 and
INT_ACT2 generated through the shifting unit 150. The
internal active commands INT_ACT1 and INT_ACT2 are
generated based on the RAS to RAS delay tRRD, and the
bank control signals BKACT1 and BKACT2 may be acti-
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4
vated in response to the internal active commands INT_ACT1
and INT_ACT2. Thus, since the bank control signals
BKACT1 and BKACT? are also activated based on the RAS
to RAS delay tRRD, bank activation controlled in response to
the bank control signals BKACT1 and BKACT?2 may also be
controlled based on the RAS to RAS delay tRRD.

When the active command ACT is inputted regardless of
the RAS to RAS delay tRRD, the semiconductor memory in
accordance with the embodiment of the present invention
may generate the internal active commands INT_ACT1 and
INT_ACT?2 by considering the RAS to RAS delay through
the internal operation and control bank activation at proper
timing.

FIG. 2 is a timing diagram illustrating a case in which the
active command of FIG. 1 is inputted based on the RAS to
RAS delay tRRD.

Although not illustrated in FIG. 1, the command decoder
110 may decode a command CMD in synchronization with a
dock signal CLK.

Referring to FIGS. 1 and 2, first and second active com-
mands ACT1 and ACT2 generated in synchronization with
the clock signal CLK may be sequentially inputted from the
command decoder 110 at timings t5 and t7. Thus, the first and
second flag signals ACT1_FLAG and ACT1_FLAG may be
activated by the latching unit 120.

FIG. 2 illustrates a case in which the RAS to RAS delay
tRRD is set to 2tCK (tRRD=2tCK). Thus, the second active
command ACT2 is inputted in 2tCK from the input of the first
active command ACT1. Thus, the flag signals ACT1_FLAG
and ACT2_FLAG and the internal active commands
INT_ACT1 and INT_ACT?2, which are generated in response
to the first and second active commands ACT1 and ACT2, do
not need to be shifted. Therefore, the activation of banks may
be sequentially controlled by the bank control signals
BKACT1 and BKACT?2, which are generated in response to
the first and second internal active commands ACT1 and
ACT2.

FIG. 3 is a timing diagram illustrating a case in which the
active command of FIG. 1 is inputted at an interval shorter
than the RAS to RAS delay tRRD.

Referring to FIGS. 1 and 3, the first active command ACT1
generated through the command decoder 110 is inputted at
the timing t5, and then the second active command ACT?2 is
inputted in 1tCK at a timing t6, even though the RAS to RAS
delay tRRD is set to 2tCK.

As the first and second active commands ACT1 and ACT2
are inputted, the first and second flag signals ACT1_FLAG
and ACT2_FLAG may be sequentially activated. Then, the
detection unit 140 may detect that the second active command
ACT?2 is inputted at an interval shorter than the RAS to RAS
delay tRRD, and the shifting unit 150 may shift the second
active command ACT2 by considering the RAS to RAS delay
tRRD contained in the asynchronous parameter information
PARA_INFO, and generate the second internal active com-
mand INT_ACT2.

Thus, although the first and second active commands
ACT1 and ACT?2 are not inputted based on the RAS to RAS
delay tRRD, for example, they are inputted at an interval
shorter than the RAS to RAS delay tRRD, the first and second
internal active commands INT_ACT1 and INT_ACT2 may
be generated based on the RAS to RAS delay tRRD through
an internal operation. Thus, since the bank control signals
BKACT1 and BKACT?2 are also generated based on the RAS
to RAS delay tRRD, banks may be controlled at proper tim-
ings.
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FIG. 4 is a block diagram illustrating a semiconductor
memory in accordance with another embodiment of the
present invention.

Referring to FIG. 4, the semiconductor memory may
include a command decoder 410, a latching unit 420, a mode
register set 430, a detection unit 440, a shifting unit 450, and
a bank control unit 460.

The command decoder 410, the latching unit 420, the mode
register set 430, and the bank control unit 460 may corre-
spond to the command decoder 110, the latching unit 120, the
mode register set 130, and the bank control unit 160 of FIG.
1. Thus, detailed descriptions thereof will be omitted.

FIG. 1 illustrates an embodiment based on successive
active commands ACT. FIG. 4 illustrates an embodiment
based on an active command ACT and a read command RD.
Thus, when the read command RD is not inputted based on
the RAS to CAS delay tRCD, for example, they are inputted
at an interval shorter than the RAS to CAS delay tRCD, an
internal command may be generated based on the RAS to
CAS delay tRCD through an internal operation. Thus, a bank
active operation and a read operation may be controlled based
on the RAS to CAS delay tRCD.

The detection unit 440 may detect that the read command
RD is inputted at an interval shorter than the RAS to CAS
delay tRCD from the input of the active command ACT, and
generate a control signal CMD_CTRL for shifting flag sig-
nals ACT_FLAG and RD_FLAG. Then, the shifting unit 450
may generate internal commands INT_ACT and INT_RD by
shifting the flag signals ACT_FLAG and RD_FLLAG based on
information on the RAS to CAS delay tRCD, in response to
the control signal CMD_CTRL. The information on the RAS
to CAS delay tRCD may be included in asynchronous param-
eter information PARA_INFO received from the mode reg-
ister set 430. Thus, the internal commands INT_ACT and
INT_RD may control the bank active operation and the read
operation based on the RAS to CAS delay tRCD.

FIG. 4 illustrates the embodiment based on the bank active
operation and the read operation. The read operation is an
example of a column operation. However column operations
other than the read operation may be controlled.

FIG. 5 is a timing diagram illustrating a case in which the
read command of FIG. 4 is inputted at an interval shorter than
the RAS to CAS delay tRCD.

Referring to FIGS. 4 and 5, the active command ACT
generated through the command decoder 410 is inputted at a
timing t5, and then a read command RD may be inputted in
1tCK at a timing t6, even though the RAS to CAS delay tRCD
is set to 4tCK.

Astheactive command ACT and the read command RD are
inputted, an active flag signal ACT_FLAG and a read flag
signal RD_FLAG may be sequentially activated by the latch-
ing unit 420. Then, the detection unit 440 may detect the read
command RD inputted at an interval shorter than the RAS to
CAS delay tRCD, and the shifting unit 450 may shift the read
command RD based on the asynchronous parameter informa-
tion PARA_INFO including the RAS to CAS delay tRCD and
generate an internal read command INT_RD.

Thus, although the active command ACT and the read
command RD are not inputted based on the RAS to CAS
delay tRCD, for example, they are inputted at an interval
shorter than the RAS to CAS delay tRCD, the internal active
command INT_CT and the internal read command INT _RD
may be generated based on the RAS to CAS delay tRCD
through the internal operation. Thus, a bank may perform
active and read operations at proper timings based onthe RAS
to CAS delay tRCD.
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6

When the read command RD is inputted regardless of the
RAS to CAS delay tRCD after the active command ACT is
inputted, the semiconductor memory in accordance with the
embodiment of the present invention may generate the inter-
nal active command INT_ACT and the internal read com-
mand INT_RD by considering the RAS to CAS delay tRCD,
through an internal operation and control a bank active opera-
tion and a read operation at proper timings.

When command collision is caused by asynchronous
parameters such as the RAS to RAS dealy tRRD or the RAS
to CAS delay tRCD, the semiconductor memory may not
perform a command operation at a proper timing. In this case,
the semiconductor memory may internally control the timing
such that the command operation is performed at the proper
timing. Thus, the timing may be efficiently controlled.

In accordance with the embodiment of the present inven-
tion, the interval between the commands inputted to the com-
mand decoder may be determined based on an interval
between the internal commands generated from the shifting
unit in response to the commands.

Referring to FIG. 2, the interval between the first and
second active commands ACT1 and ACT2 is 2tCK. Then, the
interval between the first and second internal active com-
mands INT_ACT1 and INT_ACT2 generated in response to
the first and second active commands ACT1 and ACT2 is also
2tCK. The first and second active commands ACT1 and
ACT2 are commands for the same operation. Thus, since
internal operation times are equal to each other, the input
interval between the first and second active commands ACT1
and ACT2 may be equal to the generation interval between the
first and second internal active commands INT_ACT1 and
INT_ACT?2. However, when different commands are succes-
sively inputted, times required until the respective internal
commands are generated may differ from each other. In this
case, the input interval between the first and second com-
mands and the generation interval between the first and sec-
ond internal commands may be applied with different values.
That is, the input interval between the first and second com-
mands may be set based on the first and second internal
commands.

FIG. 6 is a block diagram illustrating a memory system in
accordance with an embodiment of the present invention.

Referring to FIG. 6, the memory system may include a
semiconductor memory 610 and a controller 620.

The semiconductor memory 610 may include a plurality of
latching units 611 for latching a command CMD, and output
number information LAT_INFO on the latching units 611.

The controller 620 may adjust the number of commands
CMD which are inputted to the semiconductor memory 610
during a predetermined command input interval, in response
to the number information LAT_INFO on the latching units
611, which is inputted from the semiconductor memory 610.

The predetermined command input interval may include
an asynchronous parameter such as the RAS to RAS delay
tRRD or the RAS to CAS delay tRCD. That is, the number of
commands CMD which may be successively inputted during
the RAS to RAS delay tRRD or the RAS to CAS delay tRCD
may be set on the basis of the number of latching units 611
included in the semiconductor memory 610. Although the
commands CMD are successively inputted during the RAS to
RAS delay tRRD or the RAS to CAS delay tRCD, internal
operations may be performed at proper timings because the
latching units 611 hold the commands CMD.

Although not illustrated in FIG. 6, the semiconductor
memory 610 may include the configuration of the semicon-
ductor memory of FIG. 1 or 4.
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In accordance with the embodiments of the present inven-
tion, although commands are inputted at an interval shorter
than the internal operation interval, the internal operation
may be performed at proper timing through a shifting opera-
tion for the commands. Thus, the operation timing may be
efficiently secured.

Although various embodiments have been described for
illustrative purposes, it will be apparent to those skilled in the
art that various changes and modifications may be made
without departing from the spirit and scope of the invention as
defined in the following claims.

What is claimed:

1. A semiconductor memory comprising:

a storage unit suitable for storing a minimum operation
interval between row command operations;

a detection unit suitable for detecting whether row com-
mand signals inputted for the row command operations
are activated at the minimum operation interval;

alatching unit suitable for generating flag signals by latch-
ing the row command signals; and

a shifting unit suitable for shifting the flag signals based on
the minimum operation interval in response to an output
signal of the detection unit, and generating internal row
command signals.

2. The semiconductor memory of claim 1, wherein the row

command signals comprise active command signals.

3. The semiconductor memory of claim 2, wherein the
minimum operation interval indicates an interval between an
operation of activating a bank and another operation of acti-
vating another bank, in response to the active command sig-
nals inputted successively.

4. The semiconductor memory of claim further compris-
ing:

a bank control unit suitable for controlling the row com-
mand operations of the banks in response to the internal
row command signals.

5. A semiconductor memory comprising:

a storage unit suitable for storing a minimum operation
interval between a row command operation and a col-
umn command operation corresponding to the row com-
mand operation;

a detection unit suitable for detecting whether a row com-
mand signal inputted for the row command operation
and a column command signal inputted for the column
command operation are activated at the minimum opera-
tion interval;
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a latching unit suitable for generating flag signals by latch-
ing the row command signal and the column command
signal; and

a shifting unit suitable for shifting the flag signals based on
the minimum operation interval in response to an output
signal of the detection unit, and generating internal com-
mand signals.

6. The semiconductor memory of claim 5, wherein the row
command signal is an active command signal, and the column
command signal is a read or write command signal.

7. The semiconductor memory of claim 6, wherein the
minimum operation interval indicates an interval between an
operation of activating a bank in response to the active com-
mand and another operation of reading or writing data from or
in an activated bank in response to the read or write command
signal.

8. The semiconductor memory of claim 7, further compris-
ing:

a bank control unit suitable for controlling the row com-
mand operation and the column command operation of
the bank in response to the internal command signals.

9. A method for operating a semiconductor memory, com-
prising:

receiving a first command signal and generating a first
internal command signal for performing an internal
operation corresponding to the first command signal;

comparing an interval between activations of the first com-
mand signal and a second command signal to a prede-
termined activation interval; and

shifting the second command signal based on the predeter-
mined activation interval in response to a result of the
comparing, and generating a second internal command
signal for performing an internal operation correspond-
ing to the second command signal,

wherein the predetermined activation interval is defined as
an interval between activations of the first and second
internal command signals.

10. The method of claim 9, further comprising:

generating flag signals by latching the first and second
command signals.

11. The method of claim 9, wherein the first and second

command signals are row command signals.

12. The method of claim 9, wherein the first command
signal is a row command signal, and the second command
signal is a column command signal.
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